Differences between rat strains in the development of PRL-secreting pituitary tumors with long-term estrogen treatment: In vitro insulin-like growth factor-1-induced lactotroph proliferation and gene expression are affected in Wistar-Kyoto rats with low estrogen-susceptibility.
There are differences in the susceptibility of rat strains to pituitary growth and lactotroph proliferation caused by long-term treatment with estrogens. To investigate the pituitary mechanism for this strain difference in estrogen-induced lactotroph proliferation, we compared the abilities of 17-β estradiol (E2) and insulin-like growth factor-1 (IGF-1) to modulate lactotroph proliferation and gene expression in vitro in Wistar and Wistar-Kyoto (WKY) rats. These two strains of rats have a high and very low susceptibility to estrogen, respectively. Long-term in vivo treatment with E2 was confirmed to markedly increase pituitary weight and lactotroph proliferation in ovariectomized Wistar, but not in WKY rats. Pituitary lactotrophs in primary cultures showed similar proliferative responsiveness to the culture condition-dependent, stimulatory and inhibitory actions of E2 in both strains. The only difference in lactotroph proliferation in vitro was a lower response to IGF-1 in WKY cells compared with Wistar cells. This difference in proliferation was associated with strain differences in IGF-1-induced gene expression in Wistar and WKY cultured cells. Of the genes tested, IGF-1-induced expression of the Wnt4, Stc1, Mybl1, and Myc genes was attenuated or abolished in WKY cells. These results suggest that the proliferative response to estrogen in lactotrophs in primary culture does not reflect the proliferative response to long-term estrogen treatment observed in vivo in Wistar and WKY rats. The strain difference in proliferation and gene expression to IGF-1 may be implicated in the variable degree of susceptibility for lactotroph proliferation observed in different strains of rats following long-term estrogen treatment.